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Let’s define "Ø௞" such as: 

Nஓ ( Ø୩ ) = k 
ୣ

ଷ
Nஓ൫Ø୫ ൯ 

Then we obtain the final formula for the failure probability 

 F୮ = limୣ→଴ ቀP ቂγ∗ ൏  
ஓౣ

ୣ
ቃ PሾØ∗  ൏  Øଵሿ ൅  Sሺeሻቁ 

Where, 
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III. RESULTS AND DISCUSSIONS 

In this section, we visualize the numerical simulations results for the failure probabilities calculations. 

A. Results 

Fig.3.1 shows the non linear increasing of the failure probability related to ߪଵand also her insensitivity 
according to the variability ߪଶ of the soil density. In the other hand, as we said before, the values of failure 
probabilities obtained are more realistic than those obtained using the older methods. This difference between 
results can be explained by the fact that in our approach we didn’t assume hypothesis concerning the distribution 
of the values of ఊܰሺØ). 

 
Fig.3.1   Curves representing the failure probability as a function of ߪଵ and ߪଶ for different values of Ø௠, 

In the other hand, Fig.3.2 shows that the failure probability follows a convex curves as a function of the 
average value Ø࢓. We also note that the failure probability admits, independently of ߪଵ and ߪଶ, the same 
minimum value in Ø25 = ࢓˚. 
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TABLE I.  ABSTRACT FOR THE RESULTS 

Soil with  Failure Probability Comments 

Low Variability 0 % Improbable Failure 

Medium Variability About 5 % Moderate Probability 

High Variability About 10 to 20 % High Probability 

The fact that the failure probability has a minimum in Ø୫= 25˚ can be seen as a consequence of the variations 
mode of the bearing capacity coefficient ఊܰሺØ). In fact, as illustrated by Fig.2.1, for Ø ≥ 25˚, the monotoncity of 

ఊܰሺØ) becomes more and more pronounced (positive acceleration). That means, for a small decreasing ΔØ 
corresponds a big drop Δ ఊܰ, which logically increases the value of the failure probability. On the other hand, for 
the values Ø ≤ 25˚, the failure probability grows, despite small variations of ఊܰ in this area of values, which can 
be justified by the ratio between Ø୫ and σଵ, which, becoming very important in this area of values, increases the 
values of the failure probability. So for Ø = 25˚, all favorable conditions come together to give low values to the 
failure probability. 

IV. CONCLUSION 

The method presented provided realistic estimates of the risk of foundations failure and shows the interest of 
taken into account the levels of the natural soil variability in the selection of safety factors especially in the case 
of soils with high natural variability. Therefore, this method can be integrated in the foundation design process 
in order to control the geotechnical risks and uncertainties. 
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